Abstract: Historically, epilepsy has been associated with violence, but more recent studies have emphasized genetic and psychosocial factors as more important. The case series presented here aim to highlight the difficult situation the affected children are in. We report on three cases when children have been traumatized and, in one case, even been killed by their parent who was diagnosed with epilepsy. In the first case, we describe a woman with juvenile myoclonic epilepsy who was sentenced to forensic psychiatry care for killing her child. She lived under difficult psychosocial circumstances and a suicide attempt contributed to what happened. The second case describes a man with post-traumatic seizures who was sentenced for child abuse. Ictal or postictal violence was considered in these two cases but a causal link between the violence and epilepsy has not been established. In the third case, we describe a woman with focal epilepsy and psychogenic non-epileptic seizures (PNESs). Her child was hurt and frightened in relation to violent seizures, which were regarded as PNESs. This case series demonstrates that children of parents with epilepsy can be in a vulnerable situation. No causality has been established between the seizures and these events, so consequently other factors such as psychosocial stress, low cognitive function, and a suicide attempt must also be considered as important. When a child is hurt by a parent with epilepsy the patient must be closely examined to determine the role of the seizures. Children can also be affected by PNESs. It is essential to notice especially those children of parents with epilepsy who live under difficult psychosocial circumstances and offer extra support when necessary.
Introduction
Epilepsy has historically been associated with violence, and this has aggravated the psychosocial stigma of the condition. Epilepsy and violence can be connected for different reasons. 1 Firstly, violent behavior can be associated with underlying brain dysfunction, postictal confusion or psychosis, and sometimes with ictal aggressions. It may occur during seizures (ictal violence), between them (inter-ictal violence), or directly after them (postictal violence). Epilepsy is also associated with an increased prevalence of mental-health disorder compared with the general population, 2 and people with epilepsy (PWE) more often have general anxiety disorder, depression, autism spectrum disorder, and suicidal intention. 3 Psychosis is also more frequent in PWE, 4 which can increase the risk of violence. Even though violence has been associated with epilepsy, the connection is most probably overemphasized. 5 However, there is one group of special interest when it comes to preventing violence with a harmful 
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Gauffin and Landtblom effect, and that is children of PWE. We have an interest in these matters as three epilepsy patients at our clinics have injured their own children.
As a literature search revealed that little has been published on this subject, this article aims to focus on situations in which these children can be at risk, by relating other relevant case reports of violence having occurred. In a qualitative study published earlier by our group, 6 we give a more detailed description of the psychosocial stress from which PWE may suffer in relation to the reduced capability to look after their children that some of them report. Many of the participants in the focus group interviews we performed were worried about how their epilepsy affected their children's situation. They were concerned about the psychosocial stress and increased responsibility the children faced, but some also expressed that there could be physical risks for their children -for example, the risk of dropping a child if a seizure occurred. Not much is known about the situation for children of persons with chronic disease. One may suspect that these children could be at risk of developing psychosocial or psychological problems, or even physical symptoms. A literature search revealed only a few reports of the situation for children of persons with epilepsy, 7, 8 but these articles describe the children's psychosocial situation rather than focusing on the physical risks they possibly face. One author, for example, describes that the epilepsy of one parent changes the family roles, and fear and anxiety can disrupt the family equilibrium. 
Methods
Three clinical case reports from our clinics are presented here, which describe children who have been injured by a parent with epilepsy. We also did a literature and data search for cases when children have been hurt by a parent with epilepsy.
Ethics
The study was performed according to the Declaration of Helsinki. The participants gave oral and written informed consent.
Cases

Case 1
Our first case describes a 30-year-old woman who was sentenced to forensic custody for the death of her young child. This patient had juvenile myoclonic epilepsy, for which she has received treatment with antiepileptic drugs (AEDs) since she was 5 years old. Electroencephalographs (EEGs) showed a great number of poly spikes and wave complexes in episodes with generalized distribution. Her mother, one sister, and one brother all had epilepsy, probably all of generalized classification. She lived under difficult conditions as a child and on two occasions she tried to commit suicide, because her own attempts to be transferred to a foster home were not successful.
In the time period before the killing of the child, the patient had myoclonic jerks two to three times every month that sometimes lasted as long as 30 minutes. She also had generalized tonic-clonic seizures in some periods -as many as three to four times per month, but mostly more infrequently. She was taking a combination of two AEDs, carbamazepine and clonazepam, which were later combined with levetiracetam due to unsatisfactory seizure control. This period of her life was stressful because her fiancé, the father of her son, wanted a separation and had left her. There were repeated conflicts between the two, and she felt that the man did not help her enough in caring for their 2-year-old son. The patient wanted the relationship to continue, but suspected that her fiancé had met another woman, and she felt very jealous and upset. She later explained that she suffered from depression during this time and that she had also applied for support from the social authorities, but this was denied.
This woman was accused of the manslaughter of her child. The day the child was killed she made a suicide attempt, but she denies she had any plans to kill her son. To commit suicide she took AEDs, paracetamol, and asthma medication, and cut her wrists. After this she cannot remember what happened until, upon awaking, she saw her 2-year-old son, dead from suffocation, beside her on the bed and called the police, realizing that it must have been she herself who had caused his death. She is convinced that she had repeated seizures in association with the intoxication caused by the overdose and when waking up she felt myoclonic jerks.
Later, at clinical visits due to her epilepsy, she could never explain how the killing had actually happened, but said she suffered from intense despair and hatred toward her former fiancé because of his refusal to help with their son and because of the risk of losing the custody of the child to him. Furthermore, as she put it, "Maybe I subconsciously had some vague thoughts of harming my former fiancé." She still denies that she planned to kill or harm her child, but in retrospect she hints that the death of the child could be revenge on her former fiancé. Obviously, this has some similarities to the Medea situation in the famous tragedy of the same name. She was not sentenced to jail, but was referred to a clinic for forensic psychiatry where she underwent regular psychotherapy. Neuropsychological examination revealed mild cognitive dysfunction, autism spectrum traits, and a maladaptive stress reaction. Previous experiences, such as sexual assault and abuse, were brought to light, and she later expressed that she is now in better psychological shape than ever. She deeply regrets what she did and she believes that the epilepsy condition had a great impact on the course of the event.
Case 2
This case concerns a male patient who suffered from posttraumatic epilepsy with focal seizures, with and without affected consciousness. He got epilepsy after a traffic accident with head trauma to the left temporal area. There was nothing particular about his remote anamnesis; only a description by his mother that there had been another accident when he was a year old, in which he was thrown out of a car window. He had focal seizures, starting with clonic seizures in the right arm, sometimes continuing with impaired consciousness and thereafter tonic-clonic generalized seizures. His computed tomography (CT) scan and EEGs were normal. The posttraumatic epilepsy was severe with seizures every month, and seizure control had never been satisfactory before the trauma to the child. He was treated with carbamazepine and lamotrigine. He also suffered from chronic headaches after the head trauma, and temporarily used high doses of analgesics including codeine.
The patient was married, and his first child was born when he was in his mid-20s. When the baby girl was just a few months old she was examined more closely after contact with primary health care, because she was crying excessively and seemed to be suffering from some kind of pain. The investigation revealed that the baby had been exposed to repeated and severe trauma, resulting in 17 fractures of different ages, visible by X-ray. On one occasion, the baby also demonstrated a vulnus at the oral superior labial frenulum, a typical sign of abuse. The pediatrician declared a high possibility of child abuse, and the patient was primarily suspected of having committed this offence. A neuropsychological examination did not reveal any gross abnormalities. The patient had regular clinical contact with his neurologist during this time, and repeatedly stated that he had no clear memory of having traumatized his baby. He tried to remember details from the time period when the traumas were believed to have occurred. This was a period of stress for the parents, as the mother was exhausted after the delivery. The patient declared that he tried to support her by caring for the newborn at night, for example, by changing diapers or otherwise tending to the baby, in order to let the mother sleep. During some periods he got little sleep and woke up often. He could not remember any accident having happened to the baby when she was under his care, but could not totally dismiss the possibility that he may have had disturbances of attention due to focal seizures with impaired consciousness.
After several encounters during which he was encouraged to remember anything out of the ordinary when tending to his daughter at night, he finally declared that he had a vague recollection, a "flashback" as he called it, of suddenly regaining consciousness as the baby cried. He described seeing blood in the baby's mouth. Eventually, many events were scrutinized to rule out the possibility that someone or something else might have been responsible, for example, whether the family dog could have harmed the child, that some stranger could have come into the home, or that one of the child's grandparents could have hurt her. The patient was constantly anxious that the mother of the child would be accused of the abuse, and eventually declared that he was willing to take the blame for it; firstly, to keep any suspicion from falling on the mother, and secondly, because "Who other than me myself could have hurt the baby?"
He was sentenced to 3 years in prison, but was released early for good behavior. His neurologist declared in court that the possibility of postictal confusion could not be ruled out, although the direct causation of the abuse could not be specified. Another expert on epilepsy who had also encountered the patient on several occasions had another point of view, as did the pediatrician, both of whom claimed that this was an ordinary case of severe child abuse and that the patient's epilepsy should not be taken into account in the judgment or sentencing. The latter neurologist even underlined that such acts of abuse would be impossible to perform during a focal seizure with impaired consciousness, or in the postictal phase.
Shortly before the patient was imprisoned he and the child's mother separated, but they eventually got back together and during his imprisonment even had another child. Shortly after being released from prison the patient and his partner separated again, "as friends", and he is now married to another woman. He has regular contact with his children from the previous relationship, is working, and has no further criminal record to our knowledge. He has been seizure-free for several years, and is convinced that the trauma to his child occurred in relation to a seizure. He is therefore eager to continue using AEDs on a regular basis. 
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Case 3
The woman in this case has suffered from epilepsy since she was a teenager, although it was not until later that she was correctly diagnosed. She had previously been regarded as having psychological problems, and was examined at a psychiatric clinic. When she was in her 30s she finally received the diagnosis of epilepsy with focal seizures of unknown origin, with occasional generalizations. The investigation at this time showed no epileptic foci on magnetic resonance imaging (MRI), but EEGs were pathological with right-side abnormality and with plenty of 3-4 Hz epileptiform activity localized to the right temporal lobe.
The situation worsened, with frequent seizures, and grew even worse when she had a traffic accident and suffered a whiplash injury. At this time, she described different kinds of seizures, and the semiology described varied and included seizures with and without impaired consciousness. They started with a strange feeling and she then had an adversive movement of the neck continuing with clonic jerks in the neck which later spread to the arms which rotated in a fast and lively manner. This kind of seizure occurred several times every week -sometimes several times each day. Generalized tonic-clonic seizures with apnea were also described but less often. When waking up she used to have muscle pain and was very tired. At this time a video-EEG-telemetry analysis was performed primarily because the neurologist suspected focal seizures with a frontal component, but the seizures registered (the first one as already described) were regarded as psychogenic non-epileptic seizures with hyperventilation.
When her husband was working, the patient often took care of their two small children alone, which was also during a period of frequent seizures. Once when she was alone with the children the patient had a seizure and became aggressive, rotating her arms, and involuntarily hit one child, who was not actually hurt, but frightened. The husband confirmed that the child had been hit in association with the kind of seizures that were registered and regarded as psychogenic non-epileptic seizures (PNESs). This happened again, and the husband sought care at the epilepsy policlinic in order to get support, for example, a home aid from the social authorities. However, the municipality did not consider this necessary. The situation deteriorated, with frequent seizures occurring, and the husband often had to leave work in order to check on the situation at home. Increased pressure on the social authorities from the patient's family and the responsible neurologist did not help.
Finally, the patient's husband ceased demanding help. In the Swedish media he heard of a Vietnamese immigrant couple whose newborn had been away from them and placed in a foster home because of the mother's chronic and severe epilepsy. This was later re-analyzed, the decision changed, and the baby was returned to the parents. The husband of the patient discussed here, however, feared that his children could be taken from their home because of their mother's epilepsy, so from this point on he did not ask for help from the social authorities. Recently, he has considered quitting his job and remaining unemployed in order to be able to look after his family.
Discussion
A recent and, obviously, very important article demonstrates that the risk of violence in PWE is not increased compared with in their healthy siblings, indicating that violent behavior is rather associated with a common environment or even genetic background. 9 In addition, the same study reveals that the risk of violence is significantly connected to a history of head trauma. Herein, we have presented three cases in which children were hurt or even killed by a parent with epilepsy. These parents, in different ways, all lived under psychosocially difficult circumstances, which contributed to the events.
Case 1 patient suffered from depression, and was also intoxicated because of the suicide attempt when she committed the offence. The psychosocial situation was hard and many other factors aside from epilepsy contributed to what happened. It was, however, not ruled out that the child was killed in relation to a seizure. The intoxication due to the suicide attempt could have changed the postictal behavior and caused the attack on the child. One possible explanation is that that the patient's feelings of hatred and wish for revenge toward her former fiancé could not be controlled in the postictal state.
Case 2 is the only report out of the three that concerns trauma-induced epilepsy. It is not possible to determine if this man hurt his child because of ictal or postictal aggression, since there were no witnesses. Ictal aggressions are usually resistive and have no specific purpose, and ictal automatic behavior is believed to be a rare explanation for violence in epilepsy. 10, 11 Some authors claim 12 that ictal violence can be directed and interactive, while others report that it is stereotyped and not targeted to a specific aim. 13, 14 Postictal confusion is a more frequent problem and may result in violence, but in most cases the aggressions are resistive in these cases as well. However, postictal aggressions may also be uniquely stereotyped for each patient and occur repeatedly in the same manner after a seizure. had many fractures of different ages and therefore this case is less likely to have any relation to seizures. It is not likely that seizures will happen in the same situation and cause similar harm to a child several times without being noticed. One scenario discussed was the baby falling from the baby dressing table repeatedly if the patient had night-time seizures. However, this was regarded as less likely by the experts and the patient could not remember lifting the child from the floor.
Abuse is the most probable explanation for the offence, but since there are no witnesses and no explanation from the patient, we do not know this for sure.
Interestingly, the Case 3 patient probably had focal seizures of unknown origin which spread to generalization, but she also had PNESs, which caused her to hit her children, so obviously, even if the seizures are PNESs, there can be a risk to the child. This woman had low function on cognitive tests and suffered from other conditions that contributed to her hardship. The PNESs often started with pain in her neck, associated with the whiplash injury. The children were never really injured, but they were frightened and the family claimed that they needed increased social support.
We cannot dismiss the possibility that the three parents presented in this article developed violent behavior toward their children during seizures; this is possible, since none of them is able to remember or express what happened. The man in Case 2 is convinced that the incident happened during a seizure, and has not experienced anything similar since he became seizure-free. However, ictal violence is believed to be very rare, and some authors nearly exclude the possibility that a crime could be committed during a seizure. 13 When ictal violence occurs, it is explained as resistive violence as a result of physical restraint at the end of a seizure. 16 It has been proposed, but not confirmed, that frontal-lobe seizures may be associated with ictal violence in a small number of cases. Examining case series based on criminal reports from England and Wales has also confirmed that it is exceptional for epileptic seizures to result in criminal acts, and that most such events have occurred in the postictal phase. 17 Gerard et al have published six cases of postictal aggression that were all directed and targeted at a specific individual or object 15 Pandya et al, who recently published a literature search on epilepsy and homicide, 5 describe some common characteristics of these crimes. The offender is most often a man of young age with a long history of epilepsy and lower than average intelligence, and the aggression is most often postictal and related to alcohol abuse. They also state that the link between epilepsy and aggression has been disproportionally emphasized.
We have found no studies examining the risk of accidents in children of parents with epilepsy. In an examination of children in England drowning or nearly drowning in the bathtub, four of 44 cases were related to epilepsy, but in every one of those cases it was the child rather than the parent who had epilepsy. 18 A literature and data search for case reports of children hurt by their parent with epilepsy revealed only three published cases, indicating that such tragic events are rare ( Table 1) .
The first case from the literature search describes a mother who had been seizure-free for a long time and who had a generalized seizure when bathing her infant. 1 This case clearly describes a non-deliberate accident. The second and third cases describe persons with epilepsy but also psychiatric illness and the crimes described were not regarded as related to seizures. 1, 19 Contrary to these two case reports, which describe patients with serious psychiatric illness, the patients 
2188
in the present report had milder psychiatric difficulties, but none of them suffered from psychosis or delusions. Treiman has published guidelines for testimony regarding the possible relation of a violent event and a seizure. 19 He advises that the diagnosis should be established by an epileptologist and that the violent act must be characteristic of the patient's habitual seizures. Both the presence of aggressions and of epileptic automatism should be recorded on video-EEG-telemetry. Only one of the patients described in this article had a video-EEG-telemetry and in that case it gave relevant information about what happened.
There is a need for more support for PWE with children than is offered today, especially if they are single parents or if their spouse cannot support the identified needs. PWE with children seem to suffer from double trauma: firstly, the risk of having seizures and the constant fear this can create; and secondly, worries about generating psychological and physical problems for their children. We also suspect that there may be such risks for some children of persons with epilepsy that the parents do not recognize themselves.
Two of the patients described herein had hyposomnia at the time of the events, which may have been a contributing factor. The patients were also alone with their children when the incidents occurred. If a patient has recurrent seizures, it is not appropriate that they be left alone with their child. In Sweden, it is sometimes possible for the parent with epilepsy and frequent seizures to be sick-listed from the duty of caring for the child, and for the other parent to receive compensation for parental leave. Other solutions can include the social authorities sending a carer to the home to assist the family with the child.
Parents can also fear that their child will be taken into custody if they expose the possible risks to the social authorities. This was evident in Case 3, in which the husband was considering quitting his job to take care of his children instead of asking the social authorities for help. It is essential that parents with epilepsy have the opportunity to get support in their homes if necessary, so they do not have to conceal their worries about the child's safety. The help offered to PWE for supporting their children must be designed in a way that the patient need not unnecessarily fear an intervention; instead, the action taken should be beneficial to the whole family.
Our article stresses the physical risk to children of PWE, and the need to develop support for these families. The cognitive profile may be a factor that should be investigated in this situation -low performance may be a risk factorbut further research is needed. Other potential risk factors include being a single parent with epilepsy, living under difficult psychosocial circumstances, and using alcohol and drugs. A previous study has shown that self-esteem among young adults with epilepsy decreases when they have passed adolescence and begin facing the different obstacles of adult life, 20 such as getting a job and raising a child. Therefore, it is essential that members of this group get support from society, so that they can create a good, safe environment for their child.
Conclusion
We present three cases in which children have been hurt by a parent with diagnosed epilepsy. In Cases 1 and 2 we find it less likely, but not impossible, that the children were hurt because of seizures, and no causality has been established. Non-resistive violence as well as repetitive stereotyped violence are very rare in association with a seizure and could hardly explain these offences. In Case 3, the child was hit most likely because of PNESs, which also must be acknowledged under these circumstances. Psychosocial factors are also of relevance, such as being a single parent and suffering from sleep deprivation, and these factors may also have contributed to what happened in these three cases. It is, however, important to examine every case closely to be able to determine the role of seizures, as it is possible but rare with violent acts in relation to seizures.
Based on the results from the focus-group interviews that we have performed, we believe that parents who live under stable psychosocial conditions and who express concern about safety issues concerning their children are at low risk of injuring their children. 6 On the other hand, children of parents with epilepsy who have suffered a brain injury, have low cognitive function, and who live under difficult situations with little support from their social network could be at risk, and their situation should be acknowledged. Families would benefit from support and guidance, especially when expecting their first child, to prevent accidents from happening. A fear of not being approved as a custodian can prevent parents from discussing the possible risks for their child. It is essential that supportive programs are available for parents with epilepsy, since fear for the safety of one's child increases the psychosocial burden of the condition.
